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DETAILED ACTION 

1 . This Office Action is in response to an AMENDMENT entered August 24, 2007 
for the patent application 10/791 ,046 filed on March 1 , 2004. 

2. All prior office actions are fully incorporated into this Office Action by reference. 

Status of Claims 

3. Claims 1-50 are pending in this application. 

Prior Art 

4. Examiner has reviewed the USPTO East database using the key term "optical 
metrology" and found 938 separate documents with appropriate dates related to 
applicant's filing date. Examiner has reviewed applicant's most recent Information 
Disclosure Statement dated August 24, 2007 and determined that there were 16 
separate documents that are relevant as prior art to applicant's disclosure. Such prior 
art can be developed as claim rejections under USC 102 or 103. Under the guidance of 
MPEP, appropriate art was selected to write a rejection for the purpose of an office 
action. Such has been done by the prior Examiner and currently by the present 
Examiner. Applicant should be aware that other objects will follow should the current 
objections be overcome. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1-50 are rejected under 35 U.S.C. 102(e) as being anticipated by Doddi 
et al., (USPPUBN 2004/0267397, referred to as Doddi). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 
Claim 1 

Doddi anticipates selecting a profile model for use in examining a structure 
formed on a semiconductor wafer using optical metrology fl|U 0006 and 0059; 
Examiner's Note (EN): H 11. applies), obtaining an initial profile model having a-set of 
profile parameters (U 0026), training a machine learning system using the initial profile 
model (1111 0006, lines 5-8 and 0059), generating a simulated diffraction signal for an 
optimized profile model using the trained machine learning system flj 0029), wherein 



Application/Control Number: 1 0/791 ,046 Page 4 

Art Unit: 2129 

the optimized profile model has a set of profile parameters with the same or fewer 
profile parameters than the initial profile model fll 0024, last four lines), determining if 
one or more termination criteria are met (fflj 0052, last four lines and 0057, last four 
lines), and if the one or more termination criteria are not met, modifying the Optimized 
profile model and iterating steps c) to e) (U 0052, last four lines and 0057, last four 
lines), wherein the same trained machine learning system is used in iterating step c) flj 
0065, lines 12-14). 
Claim 22 

Doddi anticipates a computer-readable storage medium containing computer 
executable instructions for causing a computer flj 0037) to select a profile model for use 
in examining a structure formed on a semiconductor wafer using optical metrology (ffll 
0006 and 0059), obtaining an initial profile model having a set of profile parameters fl| 
0026), training a machine learning system using the initial profile model (1iU 0006, lines 
5-8 and 0059), generating a simulated diffraction signal for an optimized profile model 
using the trained machine learning system (U 0029), wherein the optimized profile 
model has a set of profile parameters with the same or fewer profile parameters than 
the initial profile model (H 0024, last four lines), determining if one or more termination 
criteria are met (ffli 0052, last four lines and 0057, last four lines), and if the one or more 
termination criteria are not met, modifying the optimized profile model and iterating 
steps c) to e) flf 0052, last four lines and 0057, last four lines), wherein the same trained 
machine learning system is used in iterating step c) flj 0065, lines 12-14). 
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Claim 37 

Doddi anticipates select a profile model for use in examining a structure formed 
on a semiconductor wafer using optical metrology (ffll 0006 and 0059), an optical 
metrology device configured to provide a measured diffraction signal (see figure 1 and 
1111 0020 and 0021), a first machine learning system trained using an initial profile model 
having a set of profile parameters (ffl| 0006, lines 5-8 and 0059); the first machine 
learning system configured to generate a simulated diffraction signal for an optimized 
profile model having a set of profile parameters with the same or fewer profile 
parameters than the initial profile model (1J 0024, last four lines), wherein if one or more 
termination criteria are not met, the optimized profile model is modified flj 0052, last four 
lines and section 0057, last four lines) and the first machine learning system generates 
another simulated diffraction signal (H 0052). 
Claims 2, 23 

Doddi anticipates obtaining a measured diffraction signal from an optical 
metrology device fl| 0004, lines 1-3) and analyzing the simulated diffraction signal and 
the measured diffraction signal flf 0006, lines 3-6). 
Claims 3, 24 

Doddi anticipates the one or more termination criteria includes a cost function 
value determined based on the analysis of the simulated and measured diffraction 
signals (1J 0067, lines 1-12). 



Application/Control Number: 10/791 ,046 Page 6 

Art Unit: 2129 

Claims 4, 25, 38 

Doddi anticipates the one or more termination criteria includes a preset goodness 
of fit (GOF) value determined based on the analysis of the simulation and measured 
diffraction signals (Abstract; EN: GOF is synonymous with matching criterion). 
Claims 5, 26 

Doddi anticipates obtaining a measured diffraction signal from an optical 
metrology device flj 0006, lines 1-3) and obtaining a profile associated with the 
measured diffraction signal fl| 0006, lines 1-6), wherein the one or more termination 
criteria includes parameter correspondence determined between the profile parameters 
of the optimized profile model and dimensions of the profile associated with the 
measured diffraction signal fl| 0006, last five lines). 
Claims 6, 27, 40 

Doddi anticipates the one or more termination criteria includes a correlation 
coefficient determined between a pair of profile parameters of the optimized profile 
model (correlation coefficient are within the diffraction signals, U 0052). 
Claims 7, 28, 41 

Doddi anticipates one or more termination criteria includes a sensitivity 
determined for a profile parameter of the optimized profile model (If 0006; EN: 1 1 . 
applies; sensitivity is the process of determining a feature of the structure based on one 
or more parameters). 
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Claims 8, 29 

Doddi anticipates selecting at least one profile parameter of the optimized profile 
model to eliminate or fix to a value flj 0047), and modifying the optimized profile model 
before iterating steps c) to e) by eliminating or fixing to a value the at least one profile 
parameter flj 0047). 
Claims 9, 30, 43 

Doddi anticipates training a first machine learning system using a set of training 
input data and a set of training output data (fflf 0006 and 0059), wherein each of the 
training input data is a profile, model having a set of profile parameters with the same 
profile parameters as the initial profile model (ffij 0006 and 0059), and wherein each of 
the training output data is a diffraction signal 0006 and 0059). 
Claims 10,31 

Doddi anticipates the set of training output data is generated based on the set of 
training input data using a modeling technique prior to training the first machine learning 
system flj 0059). 
Claim 11 

Doddi anticipates the modeling technique included rigorous coupled wave 
analysis, integral method, Fresnel method, finite analysis, or modal analysis (the 
structure is analyzed, 0056, line 3). 
Claim 12 

Doddi anticipates obtaining training input data ( 0059), generating a diffraction 
signal with the first machine learning system using the training input data ( 0059), 
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determining if one or more termination criteria are met ( 0052, last four lines and section 
0057, last four lines), and if the one or more termination criteria are not met, iterating 
steps g) to i) (ffll 0052, last four lines and 0057, last four lines). 
Claim 13 

Doddi anticipates iterating steps g) to i) (), and adjusting the machine learning 
system or using new training input data in step g) flj 0052). 
Claim 14 

Doddi anticipates testing the first machine learning system using a second 
machine learning system flj 0047). 
Claims 15, 33 

Doddi anticipates before testing the first machine learning system, training the 
second machine learning system using the training input" data for the first machine 
learning system as training output data for the second machine learning system flj 
0047) and the training output data for the first machine learning system as training* 
input data for the second machine learning system fl| 0047). 
Claims 16, 34 

Doddi anticipates after training the second machine learning system, generating 
one or more simulated diffraction signals using one or more profile models as inputs to 
the first machine learning system flj 0047), generating one or more profile models using 
the one or more simulated diffraction signals generated bythe first machine learning 
system as inputs to the second machine learning system fl| 0047) and analyzing the 
one or more profile models generated by the second machine learning system and the 
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one or more profile models used as inputs to the first machine learning system 0047 
and 0048). 
Claims 17, 46 

Doddi anticipates the machine learning system is a neural network (ffll 0042 and 
0043, line 1). 
Claims 18, 47 

Doddi anticipates the optical metrology device is an ellipsometer or reflectometer 
(H0049, line 15). 
Claims 19, 48 

Doddi anticipates the one or more profile parameters includes one or more of 
critical dimension measurements, angle of incidence, n and k values, or pitch flj 0027, 
last three lines). 
Claims 20, 35, 49 

Doddi anticipates if one or more termination criteria are met, selecting at least 
one profile parameter of the optimized profile model 0052 and 0057) and setting the 
at least one profile parameter to a determined value (HU 0052 and 0057). 
Claims 21,36, 50 

Doddi anticipates at least one profile parameter includes a thickness parameter, 
and wherein the determined value includes an average thickness measurement (fl 
0045, EN: a thickness parameter relates to one dimension similar to that of a bottom 
width; wherein does not require a step to be performed since the methodology will of 
itself provide a mean or average effect; MPEP 21 1 1 .04 applies). 
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Claim 39 

Doddi anticipates a profile associated with the measured diffraction signal is 
obtained fl| 0006) and wherein the one or more termination criteria includes parameter 
correspondence determined between the profile parameters of the optimized profile 
model and dimensions of the profile associated with the measured diffraction signal fll 
0052 and 0057). 
Claim 42 

Doddi anticipates the optimized profile model is modified by selecting at least one 
profile parameter of the optimized profile model to eliminate or fix to a value flj 0047). 
Claim 44 

Doddi anticipates a second machine learning system trained using the training 
input data for the first machine learning system as training output data for the second 
machine learning system (fl 0047) and the training output data for the first machine 
learning system as training input data for the second machine learning system (fl 0047). 
Claim 45 

Doddi anticipates one or more simulated diffraction signals are generated using 
one or more profile models as inputs to the first machine learning system flj 0047), one 
or more profile models are generated using the one or more simulated diffraction 
signals generated by the first machine learning system as inputs to the second machine 
learning system flj 0047) and the one or more profile models generated by the second 
machine learning system are compared with the one or more profile models used as 
inputs to the first machine learning system fl| 0047). 
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Response to Arguments 

7. Applicant's arguments filed on December 18, 2006 (no new arguments were 
submitted with the RCE of August 24, 2007) related to Claims 1-50 have been fully 
considered but are not persuasive. 
In reference to Applicant's argument: 

In the Final Office Action, the Examiner cites to paragraph [0057] as disclosing "modifying the optimized 
profile if one or more termination criteria are met." The Examiner also asserts, "[t]he optimal process is 
adjusting the training process of a profile to reach a desired value." Applicants assert that paragraph 
[0057] clearly does not support the Examiner's assertions. 



As an initial matter, the concept of a training process of a profile doesn't make sense. Instead, paragraph 
[0057] discloses re-training the machine learning system not the profile as asserted by the Examiner. 

Examiner's response: 

H 1 1 . applies. The whole art of Doddi et al. applies. MPEP 21 1 1 .01 applies. 

MPEP 2131.05 applies. Applicant has not defined optimization. Hence a training 

process to achieve an end result of the training is indeed an optimization process. 



In reference to Applicants argument: 

Also, paragraph [0057] makes no mention of modifying or adjusting a profile. Instead, paragraph [0057] 
discloses generating a diffraction signal for a profile from a set of profiles used as testing input data. The 
generated diffraction signal is compared to a diffraction signal from a set of diffraction signals in testing 
output data. If the difference is not within a desired or predetermined margin, the machine learning 
system Is re-trained. This process disclosed in paragraph [0057] does not revolve modifying or adjusting 
the profiles in the sort of profiles used as testing input data. 

Examiner's response: 

H 1 1 . applies. Applicant has not defined profiles. MPEP 21 1 1 .01 applies. 

MPEP 2131.05 applies. Diffraction signal corresponds with profile. Output is adjusted 

based on the diffraction signal comparison would appropriately adjust the corresponding 



profile ... H0057. 
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In reference to Applicant's argument: 
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In Applicant's earlier response, Applicants asserted that the Doddi reference could not be used as a 
reference under 35 USC 103 because the Doddi reference and the present application were assigned to 
Timbre Technologies, Inc, at the time of filing. 

Examiner's response: 

All claims are rejected under USC 35 § 102. 

Examination Considerations 

8. The claims and only the claims form the metes and bounds of the invention. 
"Office personnel are to give the claims their broadest reasonable interpretation in light 
of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 44USPQ2d 1023, 
1027-28 (Fed. Cir. 1997). Limitations appearing in the specification but not recited in 
the claim are not read into the claim. In re Prater, 415 F.2d, 1393, 1404-05, 162 USPQ 
541, 550-551 (CCPA 1969)" (MPEP p 2100-8, c 2, I 45-48; p 2100-9, c 1, I 1-4). The 
Examiner has full latitude to interpret each claim in the broadest reasonable sense. 
Examiner will reference prior art using terminology familiar to one of ordinary skill in the 
art. Such an approach is broad in concept and can be either explicit or implicit in 
meaning. 

9. Examiner's Notes are provided with the cited references to prior art to assist the 
applicant to better understand the nature of the prior art, application of such prior art 
and, as appropriate, to further indicate other prior art that maybe applied in other office 
actions. Such comments are entirely consistent with the intent and spirit of compact 
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prosecution. However, and unless otherwise stated, the Examiner's Notes are not prior 
art but a link to prior art that one of ordinary skill in the art would find inherently 
appropriate. 

10. Unless otherwise annotated, Examiner's statements are to be interpreted in 
reference to that of one of ordinary skill in the art. Statements made in reference to the 
condition of the disclosure constitute, on the face of it, the basis and such would be 
obvious to one of ordinary skill in the art, establishing thereby an inherent prima facie 
statement. 

1 1 . Examiner's Opinion: 8.-10. apply. The Examiner has full latitude to interpret 
each claim in the broadest reasonable sense. 

Conclusion 

12. Claims 1-50 are rejected. 



Correspondence Information 

13. Any inquiry concerning this information or related to the subject disclosure 
should be directed to the Primary Examiner, Joseph P. Hirl, whose telephone number is 
(571) 272-3685. The Examiner can be reached on Monday - Thursday from 5:30 a.m. 
to 4:00 p.m. 
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As detailed in MPEP 502.03, communications via Internet e-mail are at the 
discretion of the applicant. Without a written authorization by applicant recorded in the 
applicant's file, the USPTO will not respond via e-mail to any Internet correspondence 
which contains information subject to the confidentiality requirement as set forth in 35 
U.S.C. 122. A paper copy of such correspondence will be placed in the appropriate 
patent application. The following is an example authorization which may be used by the 
applicant: 

Notwithstanding the lack of security with Internet Communications, I hereby authorize the USPTO 
to communicate with me concerning any subject matter related to the instant application by e- 
mail. I understand that a copy of such communications related to formal submissions will be 
made of record in the applications file. 

If attempts to reach the Examiner by telephone are unsuccessful, the 
Examiner's supervisor, David R. Vincent can be reached at (571) 272-3080. 
Any response to this office action should be mailed to: 

Commissioner of Patents and Trademarks, 

Washington, D. C. 20231; 
Hand delivered to: 

Receptionist, 

Customer Service Window, 
Randolph Building, 
401 Dulany Street, 
Alexandria, Virginia 22313, 

(located on the first floor of the south side of the Randolph Building); 
or faxed to: 
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(571) 273-8300 (for formal communications intended for entry. 
Information regarding the status of an application may be obtained from the 



published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have any questions on access to Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll free). 



Patent Application Information Retrieval (PAIR) system. Status information for 




So&epnP. Hirl 
-Primary Examiner 
September 25, 2007 



